The "blind mouse" genus, Typhlomys, is an ancient taxon in the family Platacanthomyidae, comprising 2 living species and 4 living subspecies. We sequenced 3 mitochondrial (CytB, COI, and ND 2 ) and 2 nuclear (GHR and IRBP) gene segments to estimate the phylogenetic relationships of the species and subspecies, and to delimit species boundaries. We also evaluated patterns of morphological and morphometric variation of the skull. The molecular results suggest at least 5 species are present, corresponding to the 2 recognized species (Typhlomys cinereus and T. chapensis), 1 species previously considered a subspecies (T. ci. daloushanensis), 1 new species (Typhlomys nanus sp. nov.), and 1 putative new species, for which we lack adequate morphological specimens. We also determined that the subspecies Typhlomys cinereus jingdongensis is conspecific with T. chapensis. Diversification of the genus occurred in the late Miocene and Pliocene. The new species, T. nanus, is distributed in eastern and northeastern Yunnan at middle to high elevations (2,000 m to > 3,000 m above sea level). Interestingly, we detected a frameshift mutation within the IRBP gene, which is the 1st molecular evidence for the degradation of vision.
Platacanthomyidae is a rodent family (Musser and Carleton 2005) represented by 2 genera and 3 living species (Abramov et al. 2014) . It was considered an enigmatic family because the external morphologies of the living species are analogous to those of dormice (Gliridae), the anatomical structures of the bullae and dentary are more similar to muroids than to glirids (Miller and Gidley 1918; Musser and Carleton 2005) , and their molars are similar to those of the nesomyine genus Gymnuromys from Madagascar (Ellerman 1940 (Ellerman , 1949 . Molecular evidence supports platacanthomyids as a distinct lineage that is sister to all other Muroidea families (Jansa et al. 2009 ).
The Latin name of the genus Typhlomys means "blind mouse" (Milne-Edwards 1877) . With the exception of their small eyes (Supplementary Data SD1), however, there is no evidence supporting a degradation of vision. The animals in this genus are considered nocturnal, and their long vibrissae, large ears, long hind feet, and elongated tails have been interpreted as indicating an arboreal lifestyle (Smith 2008) . Typhlomys comprises 2 living species that are predominantly distributed in southern China and northernmost Vietnam (Liu et al. 1984; Wu 1990; Cong et al. 2013) . Five subspecies were previously recognized within Typhlomys cinereus (T. ci. chapensis, T. ci. daloushanensis, T. ci. guangxiensis, T. ci. jingdongensis, in addition to the nominal subspecies) based on morphology (Wu and Wang 1984; Wang et al. 1996) . By integrating genetic and morphometric approaches, Abramov et al. (2014) 732 JOURNAL OF MAMMALOGY determined that T. chapensis from Vietnam was distinguishable from T. cinereus, and thus elevated it to full species. Although Abramov et al. (2014) did not study the other 3 subspecies, they hypothesized that species diversity in this genus was still underestimated.
Our objectives in this paper were to test the hypothesis proposed by Abramov et al. (2014) , analyze the evolutionary histories of living species, and to revise the systematics of Typhlomys. We obtained morphological and genetic data representing 5 species and subspecies collected in southern China, and adopted an integrative approach to re-delimit species and assess the validity of the subspecies T. ci. daloushanensis and T. ci. jingdongensis in China (Table 1) .
Materials and Methods
Samples.-We followed the guidelines of the American Society of Mammalogists on the use of wild animals (Sikes et al. 2016) . Vouchers and tissue samples are deposited at the Kunming Natural History Museum of Zoology, Kunming Institute of Zoology (KIZ), Chinese Academy of Sciences, Kunming, China. Specimens were identified based on their morphology and distributions following Wang et al. (1996) . If specimens were not able to be assigned to known species, they were assigned into putative new species. Skulls and skins of specimens from Mts. Dawei and Wuyi were lost in transit to the museum, and field number 1503001 from Mt. Laojun was represented by only a tissue sample (a personal donation to the institute). These samples were assigned to species based on the result of molecular analyses. All specimens and samples were assigned to the 2 recognized species (T. chapensis and T. cinereus), 3 subspecies (T. ci. cinereus, T. ci. daloushanensis, and T. ci. jingdongensis) , and 2 putative species. All samples of T. chapensis were collected from a single mountain range that spans the border between China and Vietnam. We collected samples from China (Mt. Huanglian; Fig. 1 , localities 1 and 2), whereas Abramov et al. (2014) collected from Vietnam (Mt. Hoang Lien; Fig. 1, locality 6) . Specimens from Mt. Jiaozi, Mt. Dawei, and Mt. Laojun (Fig. 1) represented new distributional records. Specimens from Mt. Jiaozi were morphologically distinguishable from named species and subspecies and were assigned to a putative new species (Typhlomys sp. 1 hereafter). One sample from Mt. Dawei (field number: 1112274) was also assigned to Typhlomys sp. 1 based on the molecular results (see below). Another sample from Mt. Dawei (field number: 1112103) as well as the one from Mt. Laojun (field number: 1503001) were assigned to a 2nd putative species (Typhlomys sp. 2 hereafter) based on the molecular results (see "Results" section; Supplementary Data SD2).
Sequencing. (Gonzalez-Fernandez 2003) , transporting retinol to and from photoreceptors (Lamb and Pugh 2004) . The PCR primers and program conditions are provided in Supplementary Data SD3. The PCR products were sequenced using an ABI (Tamura et al. 2011) and further checked by eye. Sequences with insertions or deletions (indels) were at least sequenced twice with forward and reverse primers each to confirm the variations. In addition to the 27 specimens collected and sequenced in this study, we obtained 10 CytB, 9 COI, 10 GHR, and 3 IRBP sequences of Typhlomys spp. from GenBank (Supplementary Data SD2). These sequences were either directly submitted to GenBank, or derived in previous studies (Jansa et al. 2009; Abramov et al. 2014) . Gene segments of Rattus rattus, Jaculus jaculus, and Myospalax aspalax were used as outgroups. Phylogeny and molecular dating.-We used BEAST v1.8.2 (Drummond et al. 2012 ) to conduct Bayesian tree estimations. The analyses were performed using 1) concatenated mitochondrial segments (CytB + COI + ND 2 ), 2) each nuclear gene, and 3) concatenated mitochondrial and nuclear data sets. We defined data blocks based on genes and codon positions, and estimated evolutionary models or partition schemes using PartitionFinder v1.0.1 (Lanfear et al. 2012 ) based on the Bayesian Information Criterion (BIC). We considered 12 models (including HKY, HKY+Γ, K80, K80+Γ, TrN, TrN+Γ, TrNef, TrNef+Γ, SYM, SYM+Γ, GTR, GTR+Γ; Supplementary Data SD4). Each Bayesian analysis was composed of a random starting tree, an uncorrelated lognormal relaxed molecular clock model (Drummond et al. 2006) , and a birth-death tree prior. We used Palasiomys trapezius (Tong, 1997) from the middle Eocene in China, which is the earliest known member of the crown clade of Myomorpha (Muroidea + Dipodidae- Rodrigues et al. 2010) to calibrate the tree height. We set the minimum age to 45 million years ago (mya) based on the age of the middle Eocene formation in China (Beard et al. 1994) . We used an exponential distribution for the prior of this calibration. We set the lower boundary of the prior to 45 mya (offset = 45), and the mean value of the exponential distribution probability to 4.64. This allowed the upper boundary to extend to 58.9 mya. This maximum age was based on a molecular estimate from a previous study (Meredith et al. 2011) . Each analysis consisted of 1 × 10 8 generations sampled every 5,000 generations. Convergence was assessed using Tracer v1.6 (Rambaut and Drummond 2013) and the 1st 25% of the generations were discarded as burn-in. Posterior probabilities (PP) ≥ 0.95 in the Bayesian analyses were considered as strong supports.
Species delimitation and species tree.-We performed tree-based and multilocus coalescent delimitations. We first conducted a Generalized Mixed Yule Coalescent (GMYC) delimitation using the R package splits (Fujisawa and Barraclough 2013) . We used an ultrametric tree derived from the concatenated mitochondrial and nuclear sequences with outgroups removed using the R package APE (Paradis et al. 2004) .
We performed multilocus coalescent delimitation using the 2 nuclear genes, implemented in the BPP v3.1 program (Yang and Rannala 2010) . Because the mitochondrial genes are more informative (due to higher evolutionary rates), have shorter coalescence time (due to smaller effective population sizes) than the nuclear autosomal genes (Springer et al. 2001) , and because we had only 2 nuclear genes, we did not include the mitochondrial genes in BPP analyses to avoid the results being over-dominated by the mitochondrial segments (Zhang et al. 2014) . Based on the splits results, we assigned specimens into 5 putative species (T. cinereus, T. chapensis, T. daloushanensis, and Typhlomys spp. 1 and 2). We performed analyses using the A10 (delimited using a guide tree) model, as per Wan et al. (2013) . We used the tree derived from the concatenated sequences as the guide tree. We also employed the newly developed A11 (joint species delimitation and species tree estimation) Table 1. model, following Yang (2015) . We ran 24 individual analyses using combinations of models A10 and A11, algorithms 1 and 2, and different priors to avoid mixing problems. Because our phylogenetic analyses did not support the monophyly of T. ci. jingdongensis or T. chapensis (see "Results"), we performed additional analyses separately for these 2 taxa using the same strategy.
Based on the results of splits and BPP, we assigned specimens to 5 putative species for estimating the coalescent species tree using the *BEAST model implemented in BEAST v1.8.2 (Heled and Drummond 2010) .
Morphological analysis.-We examined 72 specimens of Typhlomys deposited in KIZ and 3 deposited in the National Museum of Natural History, Smithsonian Institution (USNM). The specimens belong to 4 recognized and putative species (as no material was available for Typhlomys sp. 2 as mentioned above). External measurements were taken by collectors in the field or recorded from specimen labels and are reported to the nearest mm or g. These include: body mass (BM); head and body length (HB); tail length (TL); hind foot length (HL); and ear length (EL). These measurements were not used for analyses due to considerable inter-observer variation (Jiang and Hoffmann 2001) . For morphometric analyses, 11 craniodental measurements were taken using a digital caliper graduated to 0.01 mm (Table 2) , following Yang et al. (2005) : greatest length of the skull (GLS), condylobasal length (CBL), basal length (BL), interorbital breadth (IOB), braincase height (BCH), zygomatic width (ZMW), length between the upper incisor and molar (LUIM), length of the upper molar row (UML), crown breadth of the 1st upper molars (M 1 -M 1 ), height of the coronoid valley (HCV), and length between the backmost notch point of the mandibular and the front of the lower molars (LNM-FLM). We included measurements of 1 T. chapensis and 1 T. ci. cinereus from Abramov et al. (2014) . All measurements were log-transformed and analyzed using principal component analysis (PCA) and canonical discriminant function analysis (DFA), as implemented in SPSS v17.0. (SPSS Inc., Chicago, Illinois-George and Mallery 2011). Specimens were assigned to 4 groups per their species and subspecies assignments and in consideration of the molecular species delimitation analyses. We examined the structure of the upper and lower molars using a KEYENCE digital microscope VHX-2000C, or a Nikon D7100 camera + AF Micro Nikkor 105 mm lens. We described structure of molars using the dental nomenclature of Qiu (1989) who compared living and fossil species of Typhlomys ( Fig. 2 ; Supplementary Data SD5).
results
Sequence characteristics.-We obtained up to 5,454 bp sequences for all specimens (average 5,372 bp per sample due to missing data and indels). The COI gene segments obtained in our study were similar to, and clustered with that of ROM 118593 (T. ci. daloushanensis from Guizhou, China; Supplementary Data SD6). However, these sequences were genetically distinct from the COI-like sequences generated by Abramov et al. (2014) (p-distance = 36.6%). The latter sequences were also characterized by multiple frameshift deletions, suggesting that they were pseudogenes. Therefore, the sequences generated by Abramov et al. (2014) were not used in the following analyses.
We observed several triplet indels in the IRBP gene alignment and found a deletion of 1 bp within the coding region in the Mts. Huanglian, Wuliang, and Ailao populations (n = 8; Fig. 1 , localities 1, 2, and 11-14). This deletion resulted in premature stop codons (Supplementary Data SD7).
Phylogeny and molecular dating.-The mitochondrial and nuclear gene trees were congruent overall (Fig. 3) putative species. This large number could be due to an oversplitting issue of GMYC (Dellicour and Flot 2015) . We took the lowest number for consideration and tested the 5-species scenario using BPP. Results showed that BPP consistently supported the validity of all 5 hypothetical species with high posterior probabilities (PP ≥ 0.98; Supplementary Data SD8). We performed additional BPP analyses for T. chapensis and T. ci. jingdongensis, because our tree estimations did not support the monophyly of each of these 2 taxa. All BPP analyses supported a 1-species scenario (PP ≥ 0.99; Supplementary Data SD8). Therefore, we considered T. ci. jingdongensis as conspecific with T. chapensis in the following analyses.
The species tree recovered by *BEAST analyses was well supported, showing the same topology as that of the concatenated gene tree (PP ≥ 0.99; Fig. 4) . The age of the most recent common ancestor of the genus was dated to about 12.6 mya (95% CI = 8.9-16.09), and the 5 putative species diverged between 3.3 and 6.4 mya (95% CI = 1.56-8.93).
Morphometric analyses.-Fifty-five intact skulls were used for morphometric analyses (Supplementary Data SD9; Fig. 5 ). In our PCA, 2 factors had eigenvalues exceeding 1.0 (Table 3) . The 1st principal component (PC1) explained 64.71% of the total variation and mainly related to ZMW, GLS, LUIM, CBL, BL, M 1 -M 1 , HCV, UML, and LNM-FLM (eigenvalue = 7.12). The 2nd principal component (PC2), which explained 15.10% of the total variation, was dominated by IOB and BCH (eigenvalue = 1.66). The plot of these 2 principal components (Fig. 6A) showed that the T. ci. daloushanensis specimens occupied the positive region on PC1, indicating this subspecies had the longest and widest skull, as well as the largest mandible. Typhlomys chapensis (including T. ci. jingdongensis hereafter) generally plotted near T. ci. daloushanensis, mostly in the positive region of PC2. These results suggested this species had the 2nd largest skull in Typhlomys, with a relatively high braincase and wide IOB. Typhlomys ci. cinereus and Typhlomys sp. 1 were plotted in the negative field of both PC1 and PC2, indicating that they were smaller than T. ci. daloushanensis and T. chapensis, with a relatively low braincase and narrow IOB. Typhlomys sp. 1 was the smallest of them all. The DFA correctly classified 100% of specimens (n = 55) in the 4 groups. The canonical axes 1-3 explained 81.9%, 16.2%, and 1.8% of the total variation, respectively (Table 3 ; Fig. 6B ).
Morphological comparison of cheek teeth.-All species and subspecies have the same dental formula of 1 0 0 3/1 0 0 3, and similar dental patterns and molar structure. Typhlomys chapensis and T. ci. jingdongensis are indistinguishable from each other. Typhlomys ci. cinereus and T. ci. daloushanensis show the closest resemblance in dental morphology. The upper molars of T. ci. cinereus and T. ci. daloushanensis are relatively wider than those of the other species and subspecies (Fig. 7) . The anterofossettes of the M 1 are wide, roughly twice as wide as in the other taxa. The anterofossettes of the M 2 are missing in all species and subspecies, except for T. ci. daloushanensis. About 34.5% (n = 10) of this subspecies have obvious anterofossettes on their M 2 . On the M 1 (Fig. 7) , the mesofossettids in T. ci. cinereus and T. ci. daloushanensis are closed, and the buccal ends are anteriorly directed. The metalophid is long and very well developed, extending anteriorly and merging with the anterolophid. The posterofossettid and posterolophid are present. The mesofossettid on the M 1 of T. chapensis (including T. ci. jingdongensis) is usually open on the buccal side. In a few cases, the metalophid is marginally connected with the anterior extra ridge buccally. Posterofossettid and posterolophid are also present. The mesofossettid on the M 1 of Typhlomys sp. 1 is open on the buccal side, and the mesolophid is more oblique. The posterofossettid is absent. On the M 2 , the anterolingual end of Typhlomys sp. 1 is fillet-shaped, whereas those of the other species are squared in appearance.
discussion
Taxonomic implications and evolutionary history. -Abramov et al. (2014) hypothesized that species diversity in Typhlomys was underestimated in southern China, which is supported by this study. We supported the species status of T. chapensis. However, T. ci. jingdongensis is genetically indistinguishable from T. chapensis, the cranial measurements of these 2 largely overlapped, and the shapes of their cheek teeth also were similar. Therefore, we considered T. ci. jingdongensis as conspecific with, and a junior synonym of, T. chapensis. The results of Wang et al. (1996) , this subspecies is similar to T. daloushanensis in size with a dome-shaped skull, and thus should be a different taxon rather than Typhlomys sp. 1. We therefore safely name Typhlomys sp. 1 as a new species (namely, Typhlomys nanus sp. nov.). Our molecular study also recovered another putative species (Typhlomys sp. 2). However, the voucher specimens are missing, so we do not know whether they correspond to T. ci. guangxiensis or a new taxon. Because of this uncertainty, we did not formally describe Typhlomys sp. 2. The molecular dating analyses suggested that divergences within Typhlomys started during the middle or late Miocene. This timing is congruent with fossil records of Platacanthomyidae from the late Miocene (Qiu 1989) . Divergence in the Miocene is usually considered as a genus-level diversification (Fabre et al. 2012) . However, the living species we sampled only differed from each other externally by size and pelage color, and the patterns and structures of their cheek teeth were very similar (Fig. 7) . Consistency in cheek tooth morphology was not only found in living species of Typhlomys, but also in 4 congeneric fossil species from the late Miocene to Pleistocene (Qiu 1989; Zheng 1993) . Changes in tooth size and tooth crown height were observed in fossil species, but the patterns and structures of teeth have remained stable since the early Pleistocene. Such morphological conservatism also has been observed in the other genera of rodents, such as Perognathus (Riddle et al. 2014) . Inter-generic divergence within Perognathus also occurred in the middle late Miocene, while the morphological characters remained similar (Riddle et al. 2014) . We therefore agree with Zheng (1993) to retain all species of Typhlomys within the same genus. It has been hypothesized that the diversification and speciation of these small mammals could be attributed to complex topography, such as rivers and isolated mountain areas, resulting in heterogeneous environmental niches (Wang et al. 1996; Abramov et al. 2014 ). Although our sample size was small, most species and putative species of Typhlomys are distributed allopatrically, the only exception being T. nanus and Typhlomys sp. 2 in Mt. Dawei. The paleo-Red River (Clark et al. 2004) , Pearl, and Yangtze River systems might have acted as barriers to dispersal, resulting in the current allopatric distribution pattern. Nonetheless, it should be noted that fossil records document sympatry of multiple species of Typhlomys and even Platacanthomys (Qiu 1989; Zheng 1993) . Therefore, the current species diversity and distribution patterns might not be shaped purely by geography and allopatric diversification.
Relaxed selection of a visual gene in the "blind mouse".-The IRBP, which is mainly expressed in the interphotoreceptor matrix, plays an important role in the visual cycle, and is involved in the transport of visual cycle retinoids as well as retinal development (den Hollander et al. 2009 ). We detected a 1-bp deletion in T. chapensis (including T. ci. jingdongensis, n = 8) from Yunnan, China. Sequencing of the IRBP for T. chapensis from Vietnam confirmed the existence of the same deletion and expanded the known geographic range of this deletion (A. V. Abramov, Zoological Institute Russian Academy of Sciences, pers. comm.; data not shown). We did not perform in situ hybridization or Western blot experiments, but the 1-bp deletion in the IRBP gene suggests this protein could have changed and may no longer be functional. The predicted inactivation of the IRBP gene could be associated with reduced or eliminated selective pressure, i.e., relaxed selection.
Relaxed selection on the IRBP gene has been observed in subterranean mammals such as mole-rats (Bathyergidae, Spalacidae), golden moles (Chrysochloridae), and true moles (Talpidae-Emerling and Springer 2014). Typhlomys species have eyes as small as those of some subterranean mammals (e.g., golden moles, true moles, and zokors [Myospalacinae]), but seem to lack other characteristics that would suggest adaptation for a more fossorial or subterranean lifestyle (e.g., strong forelimbs, enlarged claws). Conversely, their elongated tail and long hind feet are more indicative of an arboreal lifestyle. Moreover, we captured most specimens at night (20:00-06:00 h), indicating that Typhlomys species are nocturnal. How they locate themselves and forage in a dim-light niche with weakened eyesight becomes an interesting question. In nonecholocating nocturnal mammals, eyes are usually enlarged for better sight in dim light. This is most obvious in nocturnal primates such as lorises and tarsiers, but not in Typhlomys. Thus, a reasonable explanation is that they have developed sensory systems other than vision. One possibility is that they have developed a form of echolocation like microchiropteran bats (Shen et al. 2013 ). This could account for their large ears relative to their small body size (Supplementary Data SD1). Their long vibrissae may help them capture prey by tactile perception, similar to the nocturnal shrews which also have limited vision (Anjum et al. 2006 ).
Family Platacanthomyidae Alston, 1876 Genus Typhlomys Milne-Edwards, 1877
Typhlomys dormice are relatively small platacanthomyid rodents. Their dorsal and ventral pelages are bicolored, and the ventral pelage is obviously lighter than the dorsum in color. They have tails longer than the head and body. The tail is brown over its entire length; the basal one-third of the tail adjoining the body is naked, the distal two-thirds is covered with longer brown hairs that are increasingly longer toward the tip. The tip of the tail is covered with a tuft of long hair. They have the same dental formula of 1003/1003, and the teeth bear concave grinding surfaces. Anterior extra ridge always present on the upper molars. M 3 and M 3 are largely reduced. The diagnostic differences in teeth between Typhlomys and Platacanthomys have been well described in Qiu (1989) .
Typhlomys chapensis Osgood, 1932
Typhlomys cinereus chapensis Osgood, 1932:298. Type locality "Chapa, Tonkin, North Vietnam." Typhlomys cinereus jingdongensis Wu and Wang, 1984: 213. Type locality "Jingdong, Yunnan, China."
Typhlomys chapensis: Abramov et al., 2014:8. Diagnosis.-Typhlomys chapensis is distinguished by having a skull that averages larger overall than those of T. nanus and T. cinereus, but it averages smaller than that of T. daloushanensis (Table 2) . Its dome-shaped braincase differs from the flattened braincases of T. cinereus and T. daloushanensis (Figs. 5B-E) . Its yellowish-white ventral pelage differs from the creamy white ventral pelage of the other taxa. The anterofossettes on the M 1 are one-half as wide as in T. daloushanensis (Figs. 7B-E) .
Description.-This is the 2nd largest known living dormouse in the genus Typhlomys (HB = 77.59 ± 10.87 mm; GLS = 23.38 ± 1.17 mm; Table 2 ). The dorsal pelage is yellowish gray. The ventral pelage is slate gray and covered with yellowish-white hair (Wang et al. 1996) . The dorsal surfaces of the hind feet are covered with black hair. The braincase is domed (Figs. 5B and 5C ). M 1 is long and narrow and has a narrow anterofossette (Figs. 7B and 7C) . M 2 lacks an anterofossette (Figs. 7B and 7C ). Mesofossettid on M 1 opens on the buccal side. A posterofossettid is present on M 1 (Figs. 7B and 7C) .
Distribution.-Known from northernmost Vietnam (Mt. Hoang Lien, Chapa; Fig. 1, locality 6 ) and middle and southern Yunnan Province, China (Mts. Ailao, Huanglian, and Wuliang; Fig. 1 , localities 1 and 2). The known distribution is limited to the west of the Red River, which might be the eastern distribution boundary.
Typhlomys cinereus Milne-Edwards, 1877
Typhlomys cinereus Milne-Edwards, 1877:9. Type locality "Kuatun (= Guadun, Mt. Wuyi), Nanping, western Fujian, China."
Typhlomys cinereus guangxiensis Wang and Chen, 1996: 59. Type locality "Binlin, Guangxi, China."
Diagnosis.-Typhlomys cinereus is distinguished by having a flattened braincase rather than the domed braincases of T. nanus and T. chapensis (Figs. 5B-E ). It has a skull similar in overall size to that of T. nanus, but on average smaller than those of T. daloushanensis and T. chapensis (Table 2 ). The anterofossettes on the M 1 are narrower than in T. daloushanensis, but wider than in T. chapensis and T. nanus (Figs. 7B-E) .
Description.-A small dormouse in the genus Typhlomys (HB = 73.50 ± 3.54 mm; GLS = 22.20 ± 1.11 mm; Table 2 ). The dorsal pelage is dark gray. The ventral pelage is slate gray and covered with creamy white hair. The dorsal surfaces of the hind feet are covered with black hair. The braincase is flattened (Fig. 5E ). The upper molars are wide, and the anterofossette on M 1 is also wide (Fig. 7E ). An anterofossette is absent on M 2 . The mesofossettid on M 1 is closed, and the buccal end extends anteriorly. A posterofossettid is present on M 1 .
Distribution.-Known from Anhui, Fujian, Guangxi, and Zhejiang provinces in China (Liu et al. 1984; Zhuge et al. 1985; Wang et al. 1996) .
Remarks.-Currently, T. cinereus includes 2 subspecies, the nominate subspecies and T. ci. guangxiensis. We did not have any samples of T. ci. guangxiensis available to us for the current study, however, its taxonomic status and relationships need to be examined. Wang and Li, 1996 Typhlomys cinereus daloushanensis Wang and Li, 1996:56. Type locality "Mt. Jinfo, Chongqing, China."
Typhlomys daloushanensis
Diagnosis.-Typhlomys daloushanensis has a skull that is larger overall than any other taxa in the genus. It has a flattened braincase rather than the dome-shaped braincases of T. chapensis and T. nanus (Figs. 5A-D) . It has creamy white ventral pelage that differs from the yellowish-white ventral pelage of T. chapensis. The anterofossettes on M 1 are twice as wide as in T. chapensis and T. nanus (Figs. 7A-D) .
Description.-Typhlomys daloushanensis is the largest living species in the genus Typhlomys (HB = 86.05 ± 6.55; GLS = 24.90 ± 1.24; Table 2 ). The dorsal pelage is charcoal gray. The ventral pelage is slate gray and covered with creamy white hair. The dorsal surfaces of the hind feet are covered with yellowish-white hair. The braincase is flattened (Fig. 5D ). Upper and lower molars are broad (Fig. 7D) , and the anterofossette on M 1 is accordingly broad. The mesofossettid on M 1 is closed, and its buccal end extends anteriorly. The anterofossettes are present on M 2 in about one-third of the individuals we examined (34.5%). The anterolingual end of M 2 is square-shaped.
Distribution.-Known from middle and western China including Chongqing, Gansu, Guizhou, Hubei, Hunan, Shaanxi, and Sichuan provinces (Wang et al. 1996; Liu et al. 2007; Xie et al. 2014) .
Typhlomys nanus, new species
Holotype.-KIZ 033585 (Field number: 0811158). Dried skin (Fig. 8) (Figs. 5A-D) . It has a dome-shaped braincase that differs from the flattened braincase of T. cinereus and T. daloushanensis (Figs. 5A, 5D , and 5E). Its creamy white ventral pelage differs from the yellowish-white ventral pelage of T. chapensis. The anterofossettes on its M 1 are narrow and only one-half as wide as in T. daloushanensis (Figs. 7A and 7D) . It differs from all other living species in the genus by the absence of posterofossettid on M 1 (Fig. 7A) .
Description.-A small species in the genus Typhlomys (HB = 70.00 ± 4.58 mm; GLS = 21.55 ± 1.08 mm; Table 2 ). The dorsal and ventral pelage are distinctly bicolored (Fig. 8) : the dorsal pelage is ash gray; the ventral is slate gray and covered with short, creamy white hair. The cheek is covered with creamy white hair and the vibrissae are long. The dorsal skin of the fore-and hind feet is creamy white, and the hind feet are covered with short black hairs. The braincase is dome-shaped, but its height is relatively low. Breadth of the nasals and IOB are both narrow. Three pairs of palatine foramen are present. The lower and upper molars are narrow. The M 1 is long and the anterofossette is present, but very narrow. The M 2 does not have an anterior extra ridge or anterofossette. The M 1 is long, and possesses an anterior extra ridge; the mesofossettid is oblique and opens buccally; metalophid and mesolophid are oblique and a posterofossettid is absent.
Comparisons.-Measurements for T. nanus are provided in Table 2 , photos of skull and teeth are provided in Figs. 5 and 7, respectively.
Typhlomys chapensis Osgood, 1932. -This species has a larger body size (HB = 77.59 ± 10.87 mm) and skull (GLS = 23.38 ± 1.17 mm) than T. nanus. It has yellowish-gray dorsal pelage that differs from the ash gray dorsal pelage of T. nanus. Its yellowish-white ventral pelage that differs from the creamy white ventral pelage of T. nanus. The molars are similar in shape to those of T. nanus, but a posterofossettid is present on its M 1 , unlike in T. nanus. Typhlomys cinereus Milne-Edwards, 1877.-This species is similar to T. nanus in sizes of body (HB = 73.50 ± 3.54 mm) and skull (GLS = 22.20 ± 1.11 mm). It has a flattened braincase that differs from the dome-shaped skull of T. nanus. The upper and lower molars as well as the anterofossette on M 1 of T. cinereus are relatively wider than those of T. nanus. A posterofossettid is present on its M 1 , unlike in T. nanus (absent). T. cinereus lacks an anterofossette on M 2 , unlike T. nanus. Typhlomys daloushanensis Wang and Li, 1996 .-This species has a larger body size (HB = 86.05 ± 6.55 mm) and skull (GLS = 24.90 ± 1.24 mm) than T. nanus. The dorsal surfaces of its hind feet are covered with yellowish-white hair, which differs from the black hair of T. nanus. T. daloushanensis has a flattened braincase that differs from the dome-shaped braincase of T. nanus. Its upper and lower molars are relatively wider than in T. nanus. The anterofossette on M 1 is twice as wide as in T. nanus. A posterofossettid is present on M 1 , unlike in T. nanus (absent). The mesofossettid on M 1 is closed, unlike in T. nanus (open buccally).
Ecology and habitat.-The animals were captured in secondary fir forest of Abies georgei with an understory of bushes of arrow bamboo and rhododendrons. The soil is acid red (4.2 < pH < 5.6). Other sympatric small mammals included Apodemus spp., Blarinella sp., Eothenomys spp., Niviventer spp., and Sorex spp.
Etymology.-The species name is derived from the Greek νᾶνος ("dwarf"), and refers to its relatively small size. We selected a Greek-derived word because the genus name Typhlomys is also derived from Greek. The gender of the species name is masculine.
Distribution.-Typhlomys nanus is only known from the type locality at Mt. Jiaozi, in Luquan, Yunnan, and from Mt. Dawei in Pinbian, Yunnan. The known elevational range is 2,000 m to > 3,000 m. It might occur in other mountain areas in eastern and northeastern Yunnan, but is probably limited to east of the Red River.
Nomenclatural 
